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Description 

Field of the Invention 

This invention relaces in general to vehicles pow- s 
ered by an internal conrtbustion engine and nriore specif- 
ically to vehicles including electronic engine control 
systems having microprocessor-based engine control- 
lers. The invention also relates to a method of operating 
such a vehicle and to an engine control system therefor. io 

Baclcg round of the invention 

Miaoprocessor-based engine controllers are well- 
known in the art of internal combustion engines. Such is 
devices are used not only to improve performance but to 
reduce emissions and accurately control engine opera- 
tions. The advent of microprocessor or computer control 
of engine operation has opened the door to a panoply of 
feedback control systems implementing a wide variety 20 
of engine control objectives. Examples of such systems 
are electronically timed ignition systems, digitally con- 
trolled fuel injection systems and emission control sys- 
tems including mass air flow transducers, temperature 
sensors, pressure sensors and other feedback devices 25 
useful in determining emission or pollutant levels in the 
exhaust system of a vehicle. 

In recent years, electronic engine control systems 
have found applications in the heavy duty engine mar- 
ket, more particularly the diesel engine market. One 30 
example of such a system is the CELECT engine con- 
trol system manufactured by Cummins Engine of 
Columbus, Indiana, and available with their N-14 
engine, as well as other engine models. The CELECT 
electronic engine control system was first introduced in 35 
1990 and has been well received by the heavy duty 
trucking industry. One of the advantages of a fully elec- 
tronic engine control system is the ability to modify the 
software or program to implement newly devised engine 
control algorithms in response to a recognition of the 40 
need for the algorithm. US 5,121,723 discloses an 
example of the CELECT system. The present invention 
contemplates an engine control system that implements 
an algorithm enabling a derated lower power output 
engine to operate at a higher power output level under 45 
certain prescribed conditions or circumstances. 

Engine control systems that enable engine opera- 
tion at more than one maximum power output capability 
based upon certain operating conditions are known. 
Examples of such systems are disclosed in US-A- so 
5,019,986 ( Londt et al), US-A-4. 9 14.597 (Moncelle et 
al.) and US-A-4, 493,303 (Thompson et al.) Each of 
these system limits fuel flow rates, via fuel injection sys- 
tems, depending upon certain sensed parameters. US- 
A-4,914,597 suggests that variable power limits can be ss 
established to operate an engine under cruise control 
conditions to provide more desirable operating charac- 
teristics. Unfortunately, large tracts of public roads 
include road grade deviations sufficient to discourage 



the use of cruise control with heavy duty trucks in view 
of the "lug up" and "lug down" characteristics of operat- 
ing a heavy duty truck. For example, when a heavy duty 
truck or tractor/trailer combination is operating at 27,200 
to 36300 kg (60,000 to 80.000 pounds) gross weight, 
even a small hili or incline will induce a distracting veloc- 
ity deaease of the truck even though the engine of the 
truck is operating at full power output. Thus the efficacy 
of a cruise control system is significantly affected when 
a heavy duty truck encounters hills or inclines while 
operating in "cruise" mode. 

An engine control system that is more responsive to 
road grade deviations and enables the truck to maintain 
a constant speed yet limits power output in such a fash- 
ion as to prevent excessive power under lower road load 
demand conditions will increase driveability of the vehi- 
cle as well as reduce certain hardware requirements for 
the vehicle and reduce Brake Specific Fuel Consump- 
tion (kg/kw-hr) resulting in improved fuel economy. 
Increased power capability under certain operating con- 
ditions also enables the driver to avoid downshifts which 
can degrade fuel economy. Such an engine control sys- 
tem is needed to improve run times or delivery time, 
maintain fuel consumption (vehicle mileage) rates at an 
acceptable value yet satisfy the driver in terms of vehi- 
cle performance characteristics. 

One object of the present invention is to provide an 
improved device and method of operating an engine in 
a vehicle. 

Another object of the present invention is to provide 
improved driveability to satisfy the driver of a vehicle, as 
well as maintain vehicle fuel consumption (mileage) at 
or above a desired level. 

Yet another object of the present invention is to pro- 
vide an engine control system that enables higher 
power output in response to operating conditions which 
call for increased power output. 

Still another advantage of the present invention is to 
reduce cooling capacity demand on a vehicle's cooling 
system and reduce torque handling specifications for a 
vehicle transmission, which may eliminate the require- 
ment for a transmission cooler, as a result of the limited 
power and torque capability of the vehicle engine at 
lower vehicle speeds. 

A further object of the present invention is to pro- 
vide a device and method for operating an engine of a 
motor vehicle to maintain the speed of the vehicle and 
diminish speed deviations even through vehicle speed 
may not be controlled by a cruise control feedback sys- 
tem. 

According to a first aspect of the present invention 
there is provided a method as claimed in claim 1 . 

Preferred features of this first aspect of the inven- 
tion are claimed in claims 2 to 8. 

According to a second aspect of the present inven- 
tion, there is provided a vehicle as claimed in daim 9. 

Preferred features of this second aspect of the 
invention are claimed in claims 10 to 15. 

TTiese and other objects of the present invention 
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will become more apparent from the following descrip- 
tion of the preferred embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a comparison chart depicting hypothetical 
total fuel units used for various engine power (horse- 
power) capabilities versus a variable power drivetrain 
engine control system including the engine control algo- 
rithm of the preferred embodiment. 

Fig. 2 is a chart depicting the effect of road grade on 
vehicle speed and resulting power [horsepower) capa- 
bility of the variable power drivetrain engine equipped 
vehicle in which the present invention is embodied. 

Fig. 3 is a sinplified schematic of the variable 
power drivetrain engine control system in which the 
present invention is embodied. 

Fig. 4 is a flow chart of the algorithm executed by 
the variable power drivetrain engine control system in 
which the present invention is embodied. 

Fig. 5 is a detailed diagrammatic illustration of the 
CELECT engine control system in which the present 
invention is embodied detailing input and output devices 
coupled to the engine control module. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

For the purposes of promoting an understanding of 
the principles of the invention, reference will now be 
made to the embodiment illustrated in the drawings and 
specific language will be used to describe the same. It 
will nevertheless be understood that no limitation of the 
scope of the invention is thereby intended, such altera- 
tions and further modifications in the illustrated device, 
and such further applications of the principles of the 
invention as Illustrated therein being contemplated as 
would normally occur to one skilled in the art to which 
the invention relates. 

Referring now to Fig. 1, a chart depicting fuel con- 
sumption in "units" of fuel used is shown for a 320 kw 
(430 horsepower) engine, a 246 kw (330 horsepower) 
engine, a 231 kw (310 horsepower) engine, and a vehi- 
cle equipped with a variable power drivetrain engine 
control system in which the present invention is embod- 
ied having a 231 kw (310 horsepower) lower limit and a 
maximum power capability of 320 kw (430 horsepower). 
A study of a number of vehicle configurations running a 
variety of missions using different power (horsepower) 
capability according to those shown in Fig. 1 suggests 
that a vehicle is normally run between 40 and 50% of its 
time at full available power (horsepower), virtually inde- 
pendent of rated power (horsepower) capability of the 
vehicle. The full -throttle time is composed of obvious 
"lug up/lug down" time plus a significant portion of 
"level" road time. The reasons that a significant portion 
of "level" road operating time is spent at full available 
power (horsepower) is that even when roads appear 
level, they actually are not. That is, even level roadways 
result in an engine power demand which is constantly 



increasing and deaeasing. These power demand 
changes result from the constant presence of slight 
grades, overpasses, and changing traffic conditions. 
The relative engine power output results are reflected in 

5 the fuel consumption units of the graphs shown in Fig. 
1 . With full available torque demanded 40-50 percent of 
the time, it is apparent that there is no difference 
between a full-time high power (horsepower) engine 
and one which supplies higher output only when road 

70 conditions demand "burst power". In fact, a variable 
power drivetrain or driveline vehicle uses less fuel than 
a high power vehicle as shown in Fig. 1 wherein a 320 
kw (430 horsepower engine requires 70 units of fuel ver- 
sus 50 units of fuel required by the variable power driv- 

15 etrain vehicle. 

Refen-ing now to Fig. 2, the mechanisms for ena- 
bling the high output or "burst power" condition are dia- 
grammatically shown. As the tractor-trailer vehicle 10 
with a variable power drivetrain engine control system 

20 (or VPD) of the present invention approaches the shal- 
low grade 12, the speed of the vehicle decreases as 
shown by the slope of the velocity curve at 14. Prior to 
encountering the shallow grade 12, the vehicle 10 oper- 
ated at a speed represented by the flat portion of the 

25 velocity at 14a. During that time period, the engine con- 
trol system of vehicle 10 calculated a "LEARNED 
SPEED" corresponding to the average speed of the 
truck over a most recent predetermined period of time. 
As the truck slows to a lesser speed at location 14c in 

30 the velocity curve, the power (horsepower) output capa- 
bility of the engine in VPD vehicle 10 is increased from 
a low power output to a high level at 16a until the speed 
of the vehicle returns to the LEARNED SPEED at 14d. 
Thus, one mechanism for enabling the high power out- 

35 put capability of the VPD truck 10 is a decrease in 
speed from a "LEARNED SPEED" derived from a 
recent average vehicle speed. 

A second mechanism for enabling high power out- 
put from the engine of the VPD vehicle 1 0 is based upon 

40 the vehicle experiencing a deceleration rate in excess of 
a predetermined deceleration rate. This condition 
occurs most often when a steep grade such as that rep- 
resented by the road grade curve at 18 is encountered 
by VPD vehicle 10, resulting in vehicle deceleration 

45 determined by the slope in the velocity curve at 14e. 
The high power output of the engine in VPD vehicle 10 
is enabled at location 16b in the limit curve 16 when the 
deceleration rate Is first determined to be in excess of a 
predetermined level. By comparison, it is noted that 

50 high power output capability of the engine of VPD truck 
10 is enabled earlier (as compared with location 16a 
and a lesser deceleration rate) when a rapid decelera- 
tion rate is encountered thereby providing increased 
power to ascend the steeper grade before a significant 

55 amount of vehicle velocity is lost due to the steep grade 
18. 

One objective of the invention is to provide 
increased power output capability in response to a loss 
of vehicle speed or a significant deceleration rate of the 
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vehicle. The difference in the LEARNED SPEED at 14a 
and the speed at 14c will be referred to as DELTA, which 
term represents the difference in speed between the 
LEARNED SPEED and the lower velocity at which the 
high output capability of the engine of the vehicle VPD 
10 is enabled. DELTA can be a variable quantity based 
upon the relative value of the LEARNED SPEED value. 
For example, the following Table 1 represents a possible 
variation in DELTA versus LEARNED SPEED values. 
Linear as welt as non-linear relationships between a 
variable DELTA and LEARNED SPEED are contem- 
plated. 



TABLE 1 


LEARNED SPEED 


DELTA 


50 


5 


55 


6 


60 


7 


65 


8 



Referring now to Fig. 3, a simplified schematic of a 
VPD engine control system 20 embodying the present 
invention is shown depicting the input signal sources 
and the fuel injectors 30 subject to the output control of 
the system. One input signal affecting the operation of 
the VPD engine equipped vehicle Is the condition of the 
brakes. If brake pedal 23 is energized, switch SW3 is 
closed and a signal is supplied to an input of ECM 22 
indicating the vehicle brakes are being applied. Vehicle 
acceleration or power output requests from the driver 
are commanded through the accelerator pedal 26 A 
which is mechanically coupled to potentiometer PI. A 
voltage representative of the power output requested 
from the driver appears at wiper W1 and is supplied to 
engine control module 22. ECM 22 includes an analog 
to digital converter to convert the voltage at wiper W1 
into a meaningful digital value. In response to the volt- 
age appearing at wiper W1 , ECM 22 provides signals to 
fuel injectors 30 in accordance therewith to power the 
engine at a power output level corresponding with the 
position of accelerator pedal 26Aand the "Hi" or "Low" 
power output state of the VPD engine. Engine speed is 
determined by monitoring the signals produced by 
engine speedy)x)sjtion sensor 24, which signals are 
supplied to ECM 22. Engine speed/position sensor 24 is 
a variable reluctance sensor (well-known in the art) dis- 
posed in close proximity to a tone wheel or gear (not 
shown). The sensor 24 produces pulses in accordance 
with the rotational speed of the tone wheel. The tone 
wheel (not shown) rotates in synchronism with the 
engine of VPD vehicle 10. Vehicle speed sensor 26 
operates in similar fashion as sensor 24. However, vehi- 
cle speed sensor 26 detects the speed of rotation of a 
tone wheel attached to the tailshaft or driveshaft of the 



vehicle. Of course, the tailshaft rotates in synchronism 
with the rotational speed of the tires of the vehicle. This, 
vehicle speed is calculated in accordance with a count 
of the pulses per unit time produced by the sensor 26. 

5 Accordingly, a final drive ratio of the transmission is cal- 
culated by dividing the vehicle speed value into the 
engine speed value. (ENGINE SPEEDA/EHICLE 
SPEED) Engine coolant temperature sensor 28 pro- 
vides an analog signal to an analog to digital or A/D 

10 input of ECM 22 con^esponding to the coolant tempera- 
ture of the vehicle engine. Similarly, transmission cool- 
ant temperature sensor 29 produces an analog 
transmission fluid/coolant temperature signal that is 
supplied to an A/D input of ECM 22. Switches SW1 and 

15 SW2 are cruise control and power-take-off control 
switches. Switch SW2 activates cruise control capability 
and switch SW1 is a double action switch providing a 
set/coast signal to ECM 22 in a first position and a 
resume/accelerate signal to ECM 22 when toggled into 

20 a second position. Clutch pedal 25 is mechanically cou- 
pled to and actuates switch SW4 thereby providing 
ECM 22 with a clutch actuation signal. Resistors R1 , 
R2, R3, R4 and R5 provide pull down functions to main- 
tain the inputs of ECM 22 at a predetermined logic 

25 state. 

Operationally speaking, the VPD engine control 
system 20 monitors Input signals from brake pedal 23 
through switch SW3, throttle position through potenti- 
ometer PI and the voltage appearing on potentiometer 

30 wiper W1, engine speed through sensor 24. vehicle 
speed through sensor 26 and vehicle coolant tempera- 
ture through sensor 28 to execute-or perform the algo- 
rithm shown in Fig. 4. 

Referring now to Fig. 4. the algorithm begins at step 

35 100 and runs or executes a predetermined number of 
times per second in order to continuously nxjnitor the 
operating conditions of the VPD vehicle 10 and provide 
a higher output power capability when operating condi- 
tions command or demand such. At step 102. throttle 

40 position, determined by ECM 22 from the voltage at 
wiper W1 , Is tested against a 90 percent predetermined 
throttle value stored in memory of ECM 22. Other pre- 
determined percent throttle values are also contem- 
plated. The 90 percent value is merely illustrative of one 

45 embodiment of the algorithm accading to the present 
invention. If the throttle request (wiper voltage) Is 
greater than 90 percent throttle, program execution con- 
tinues at step 104. Othenwise, program flow continues 
at step 114 and the VPD engine is operated at a low 

50 horsepower or low power output level. If the throttle 
request is determined to be greater than 90 percent at 
step 102, then program fbw continues at step 104 
wherein ECM 22 tests to determine whether the brakes 
have been applied by the driver. Switch SW3 provides a 

55 signal to ECM 22 indicative of the state of the brakes 
and If the brakes are not applied, then program execu- 
tion continues at step 106. If at step 1 04 it is determined 
that the brakes have been applied then program execu- 
tion continues at step 114. If the brakes are not applied 
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at step 104, then program execution continues at step 
106 where ECM 22 inputs the signal from temperature 
sensor 28 to determine whether or not the coolant tem- 
perature of the engine is below a predetermined limit. It 
is Important to recognize that high power output capabil- 
ity of the engine should not be enabled if the coolant 
temperature of the engine (or optionally coolant temper- 
ature of the transmission if a transmission fluid/coolant 
temperature sensor signal is monitored) indicates that 
the engine (or transmission) coolant temperature is 
above a predetermined value. If the coolant tempera- 
ture is within safe operating limits then program execu- 
tion continues at step 108. If the temperature of the 
engine coolant is in excess of a predetermined limit, 
then program execution continues at step 1 1 4 following 
step 106. At step 108. ECM 22 determines whether the 
current vehicle speed, determined through signals from 
sensor 26, is greater than "DELTA" miles/hour below the 
LEARNED SPEED. If the vehicle speed is a DELTA or 
predetermined amount below the LEARNED SPEED, 
then program execution continues at step 120 following 
step 108. Alternatively, if the vehicle speed is not a pre- 
determined DELTA below the LEARNED SPEED, then 
program execution continues at step 1 16. At step 1 16, 
the deceleration rate or the speed decrease per unit 
time is tested to determine if it is greater than a prede- 
termined amount or value "V kilometres/hour/second 
deceleration. If vehicle 10 deceleration (measured 
through engine deceleration) is in excess of **V" (typical 
values found useful are 10-15 RPM/Sec.. yet values 
outside this range are contemplated), then program 
execution continues at step 118, othenn/ise program 
execution continues at step 1 14 if the deceleration rate 
is not in excess of a predetermined quantity. At step 
118, ECM 22 determines whether the vehicle speed is 
greater than the road speed governor value prepro- 
grammed into the memory of ECM 22 to prevent exces- 
sive speed of the vehicle 10. 

If at step 118 vehicle speed is not greater than the 
road speed governor RSG programmable speed limit 
then program execution continues at step 120. If vehicle 
speed is greater than the RSG value in ECM memory, 
then program execution continues at step 114 following 
step 118. At step 120, ECM 22 determines whether 
vehicle speed is greater than or equal to the cruise "set" 
speed programmed into ECM 22 by the driver via switch 
SW1 . If the vehicle is traveling in excess of the cruise 
set speed, maximum limit value then program execution 
continues at 114 after step 120. Othenwise, following 
step 120. if the vehicle speed is not equal to or greater 
than the cruise set speed, then ECM 22 determines 
whether or not a predetermined transmission ratio "R" is 
greater than the actual transmission final drive ratio of 
the vehicle by comparing the engine speed from sensor 
24 with the vehicle speed 26 at step 110. If the actual 
transmission ratio is less than the value R, then the high 
power (horsepower) output capability of the engine is 
enabled at step 1 12. It is contemplated that the value R 
is selected so that high power (horsepower) output is 



available when the top two (or three) gears of the trans- 
mission are engaged, thereby enabling a downshift by 
the driver at highway speeds without loss of high power 
capability. Following either step 112 or step 114, pro- 

5 gram execution returns to step 100 wherein the algo- 
rithm is executed continuously while the vehicle is 
traveling down the road and the engine is operating. 

Modifications to the algorithm of FIG, 4 are contem- 
plated to eliminate undesirable operation of the engine 

10 under certain foreseeable conditions. One such condi- 
tion occurs when the driver momentarily releases the 
accelerator pedal thereby reducing throttle demand 
below the 90% level. This may occur when the vehicle 
encounters a chuck hole or bump in the road and the 

15 driver is physically cast about within the vehicle, or 
when the driver momentarily releases the accelerator in 
view of upcoming traffic conditions. It Is desired that 
high output power capability remain available for a lim- 
ited time period following release of the accelerator 

20 pedal and upon returning to throttle demand in excess 
of 90 percent during such a momentary release of the 
accelerator pedal. Therefore, a software timeout that 
requires throttle demand be below 90% for a predeter- 
mined time period before hi power output capability is 

25 disabled is contemplated to avoid such undesirable 
operation. 

Operation of the algorithm of FIG. 4 Is continuous, 
including during typical cruise control operation of the 
vehicle. It Is desirable that momentary depressions of 

30 the clutch or brake pedal not interfere with high power 
engine output capability during cruise control operation. 
Programmed software delay timers or software timeout 
tests are contemplated as additions to cruise control 
software algorithms to prevent loss of high power output 

35 capability (or to prevent return to low power output oper- 
ation mode) in response to momentary depressions of 
the clutch or brake pedal In view of traffic conditions 
requiring such a driver response. 

Referring now to Fig. 5, a more detailed block dia- 

40 gram of the variable power drivetrain engine control sys- 
tem 20 in which the present Invention is embodied is 
shown. Like components of Fig. 3 are identified with like 
designations in Fig. 5. System componenti-y located in 
the cab area A includes clutch switch SW4. brake switch 

45 SW3, engine brake on/off switch SW5 and cruise con- 
trol switches SW1 and SW2. Accelerator position sen- 
sor assembly PI corresponds with potentiometer PI of 
Fig. 3. Vehicle key switch SW6 is also shown. Cylinder 
selection device 33 and engine brake relay 35 are 

50 located in the cab area A while cylinder control devices 
37 are attached to tiie engine (indicated by broken line 
B). Cylinder control devices 37 operate in conjunction 
with the cylinder selection switch 33 and engine brake 
relay 35 to provide engine compression braking for tiie 

55 heavy duty engine B. Otiier components of the CELECT 
system include an idle validation switch SW7 and an 
idle/diagnostics INC/DEC switch SW8. A tachometer 
output 50 Is provided in the cab area as well as a data 
link 52 that enables electrical connections to an external 
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diagnostics device. Fault lamps 53 provide an indication 
to the driver of various engine operating or fault condi- 
tions detected by ECM 22. A diagnostic test input 54 is 
also provided in the cab area for entering input informa- 
tion with regard to diagnostics. 5 

Systems closely associated with and attached to 
the engine of the vehicle are contained within the bro- 
ken line 6 representing the vehicle engine. Sensors that 
provide operating condition information to ECM 22 
include boost pressure sensor 39, engine speed/jDOSi- 10 
tion sensor 24. vehicle speed sensor 26, engine coolant 
temperature sensor 28, transmission coolant tempera- 
ture sensor 29, oil temperature sensor 58, ambient air- 
pressure sensor 60, manifold air temperature sensor 
62, coolant temperature sensor 64, oil pressure sensor is 
66, and coolant level switch 68. 

Devices that are subject to control by ECM 22 
include wastegate solenoid 70, fuel shut-off valve 41 , 
and fuel injectors 30. Also shown are a vehicle fuel tank 
72, a fuel filter 74, a fuel supply pump 76, a battery 78, 20 
a fuse 80, and fan dutch solenoid 82 controlled by ECM 
22. Lastly, ECM 22 is located within fuel cooler 84 to 
provide a temperature controlled environment for ECM 
22. 

The system depicted in Fig. 5 con-esponds with the 25 
electronic engine control system manufactured by Cum- 
mins Electronics of Columbus, Indiana and is included 
with certain engines sold by Cummins Engine of Colum- 
bus, Indiana. One such engine is model number N14. 
Other engines are also equipped with CELECT engine 30 
controllers. The engine control system 20 is sold and 
marketed under the trademark CELECT by Cummins 
Electronics. 

Cummins electronic engine control systems control 
multiple fuel injectors each having a metering valve (not 35 
shown) controlled by a meter valve signal produced by 
the engine control system. This approach is well known 
to those skilled in the art of fuel injection systenns. The 
meter valve signal is produced in accordance with throt- 
tle position according to a fueling curve stored in mem- 40 
ory in the form of a table of values. The duration of each 
meter valve signal determines the quantity of fuel to be 
delivered by the injector. Relative timing of the produc- 
tion of the meter valve signal is used in controlling injec- 
tor timing through a collapsible hydraulic coupling 45 
between the mechanical injector and a cam actuator 
(not shown). Time Valve Open (TVO) Is a term used to 
describe the duration of the meter valve signal pro- 
duced in accordance with stored data in the control sys- 
tem memory. An alternate set of VJO data so 
(corresponding to a high power output curve) is used 
when the conditions of the algorithm are satisfied to 
enable fuel delivery at a higher rate resulting in 
increased power output through increased quantities of 
fuel injected into the combustion chamber of the engine, ss 

In another embodiment of the present invention, a 
geographic position identification device supplies a sig- 
nal to ECM 22. The ECM responds by selecting a fuel 
delivery curve from memory to provide high output 



power capability in accordance with the local road 
grades where the vehicle is located. For example, high 
output power capability for road grades In the state of 
Kansas (known throughout the United States as one of 
the flattest States in the Union) should be lower than 
high power output capability in the State of Colorado (a 
mountainous state) . It is also contemplated that the low 
power fuel delivery curve may be altered or a new curve 
substituted in a state such as Colorado wherein steep 
grades prevent rapid acceleration up mountainous 
slopes and low vehicle speed power levels should be 
higher to accommodate such conditions. Substituting 
different low and high power fuel curves based upon 
geographic location of the vehicle dramatically improves 
the drivability of the vehicle. Alternatively, fuel consump- 
tion is more accurately controlled by lowering engine 
power (horsepower) in the high output capability mode 
where road grades are substantially flat and the need 
for maximum power output capability of the engine is 
not present. Five to ten fuel curves are contemplated as 
a reasonable quantity (particularly in view of memory 
requirements for such curves) to correspond with road 
grade conditions encountered in the U.S. Alternatively, a 
fueling algorithm is contemplated that calculates 
amounts of injected fuel (or TVO values) In accordance 
with operating conditions and wherein a coefficient mul- 
tiplier (selected in accordance with geographic road 
grade conditions) determines maximum engine power 
output in low or high power capability mode of opera- 
tion. The Global Positioning System (GPS) signal pro- 
vides a very accurate position signal anywhere in the 
world via a satellite triangulation system. Many GPS 
devices are available in the market to provide location 
information accurate to within a few meters. Loran sys- 
tems used in the aviation industry are also contem- 
plated as suitable geographic location identification 
devices. Finally, a cellular phone communication system 
is suitable as a source of geographic information if the 
cell is identified through an ID number and the ECM is 
programmed to select particular fuel curves in accord- 
ance with cellular communication cell ID numbers. 

Claims 

1 , A method of operating a vehicle having an internal 
combustion engine coupled to a transmission and 
wherein the engine includes a fuel delivery system 
responsive to a throttle control for delivering fuel to 
the engine according to a first fuel delivery curve or 
a second fuel delivery curve, and wherein fuel deliv- 
ery to the engine according to the second fuel deliv- 
ery curve results in higher power output from the 
engine compared with fuel delivery according to the 
first curve, the method comprising the steps of: 

(1) sensing throttle demand; 

(2) supplying fuel to the engine according to the 
first fuel delivery curve; 

(3) sensing a throttle demand from the driver in 
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excess of a predetermined throttle level; 

(4) sensing instantaneous vehicle speed; 

(5) determining an average vehicle speed from 
instantaneous vehicle speed sensed over a 
recent predetermined time period; 

(6) determining vehicle deceleration from 
sensed vehicle speed; and 

(7) enabling said fuel delivery system to deliver 
fuel according to said second fuel delivery 
curve only if: 

(a) the sensed throttle demand is in excess 
of a predetermined throttle demand value, 
-AND- 

(b) the instantaneous vehicle speed has 
decreased a predetermined speed differ- 
ence DELTA from said average vehicle 
speed -OR- the vehicle deceleration is in 
excess of a predetermined deceleration 
value. 

2. A method according to claim 1 including the step of 
sensing engine coolant termparature and wherein 
said enabling step includes the conditional that: 

(c) -AND- said engine coolant temperature is 
within an acceptable range. 

3. A method according to claim 2 including the step of 
sensing the transmission input/output ratio and 
wherein said enabling step includes the conditional 
that: 

(d) -AND- said sensed transmission input/out- 
put ratio is within a predetermined ratio range. 

4. A method according to claim 3 wherein said prede- 
termined speed difference DELTA increases In 
magnitude in accordance with an increase in said 
average vehicle speed. 

5. A method according to claim 1 wherein said prede- 
termined speed difference DELTA increases in 
magnitude in accordance with an increase in said 
average vehicle speed. 

6. A method according to daim 3 wherein the vehicle 
includes brakes operable to increase the decelera- 
tion rate of the vehicle, wherein said enabling step 
includes the conditional that: 

(e) -AND- the brakes are not actuated by the 
driver. 



8. A method according to claim 7 wherein said ena- 
bling step Includes the conditional: 

(f) -AND- the vehicle speed is less than a road 
5 speed governor speed limit, and 

(g) -AND- the vehicle speed is less than a 
cruise set speed maximum limit value. 

(h) -AND- the vehicle speed is less than a 
driver commanded cruise set speed. 

10 

9. A vehicle (10) having an engine (B). a fuel delivery 
system, a transmission, a throttle confrol and an 
engine control means (20) for operatively control- 
ling the fuel delivery system to supply fuel to the 

15 engine, said control means (20) including: 

a memory means; 

a first fuel delivery curve stored in said memory 
means; 

20 a second fuel delivery curve stored in said 

memory means; 

means (26) for sensing vehicle speed and pro- 
ducing a vehicle speed signal; 
means for calculating a running average vehi- 

25 cle speed value from said vehicle speed signal 

and producing a corresponding running aver- 
age vehicle speed signal; 
means (24) for sensing engine speed and pro- 
ducing an engine speed signal; 

30 means (PI) for sensing throttle demand from 

said throttle control and producing a con-e- 
sponding throttle signal; 
means for determining vehicle deceleration 
from said vehicle speed signal and producing a 

35 deceleration signal corresponding thereto; and 

means for controlling said fuel delivery system 
to deliver fuel to said engine according to said 
first fuel delivery curve in accordance with said 
throttle signal, said means for controlling said 

40 fuel delivery system enabling fuel delivery by 

said fuel delivery system to said engine accord- 
ing to said second fuel delivery curve in 
response to the following conditions: 

45 (1) said vehicle speed signal is less than 

said running average vehicle speed signal 
minus a predetermined speed difference 
DELTA, or 

(2) said vehicle deceleration signal is 
50 above a predetermined deceleration limit, 

and 

(3) said throttle signal is in excess of a pre- 
determined throttle level. 



7. A method according to claim 6 wherein said throttle ss 
demand must be below said predetermined throttle 
demand level for a predetermined period of time 
before fuel delivery according to first fuel delivery 
curve resumes. 



10. A vehicle according to claim 9 including 

means (28) for sensing engine coolant temper- 
ature and producing a coolant temperature sig- 
nal; and 
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wherein said engine control means (20) ena- 
bles said fuel delivery system to deliver fuel to said 
engine (B) in accordance with said second fuel 
delivery curve only when: 

5 

(1) said coolant temperature signal is within a 
predetermined temperature range, and 

(2) a transmission ratio, determined from said 
engine speed signal, is within a predetermined 
ratio range. io 

11 . A vehicle according to claim 1 0 wherein said prede- 
termined speed difference DELTA varies in accord- 
ance with said running average vehicle speed. 

15 

12. A vehicle according to claim 1 1 wherein said means 
for controlling continues to enable fuel delivery 
according to said second fuel delivery curve even 
though said throttle signal falls below said predeter- 
mined throttle level if said throttle signal again 20 
exceeds said predetermined throttle level within a 
predetermined time delay. 

1 3. A vehicle according to claim 1 2 wherein said means 

for controlling additionally tests to determine 25 
whether said vehicle speed signal is in excess of a 
road speed governor limit before enabling fuel 
delivery by said fuel delivery system according to 
said second fuel delivery curve. 

30 

14. A vehicle according to claim 13 wherein said means 
for controlling additionally tests to determine 
whether the vehicle speed signal is in excess of a 
cruise set speed maximum limit value before ena- 
bling fuel delivery by said fuel delivery system 35 
according to said second fuel delivery curve. 

15. A vehicle according to claim 9 wherein said means 
for calculating a running average vehicle speed 
value, said means for determining vehicle decelera- 40 
tion, said memory means and said means for con- 
trolling said fuel delivery system are part of a 
microprocessor based computer control system 
(22) including RAM. ROM, analog and digital I/O. 

45 

Patentanspruche 

1. Verfahren zum Betreiben eines Fahrzeugs mit 
einem Verbrennungsmotor. der an ein Getriebe 
angeschlossen ist. wobei der Motor ein Kraftstoff- so 
liefersystem aufweist. das auf eine Drosselklappen- 
regelung zur Lieferung von Kraftstoff an den Motor 
gemaB einer ersten Kraftstoffzufuhrkurve oder 
einer zweiten Kraftstoffzufuhrkurve reagiert. und 
wobei die Kraftstoffzufuhr zu dem Motor gemSB der 55 
zweiten Kraftstoffzufuhrkurve zu einer verglichen 
mit der Kraftstoffzufuhr gemSB der ersten Kurve 
hdheren Ausgangsleistung von dem Motor fuhrt, 
wobei das Verfahren fblgende Schritte aufweist: 



(1) Wahrnehmen der Drosselanforderung; 

(2) Zufuhren von Kraftstoff zu dem Motor 
gemaB der ersten Kraftstoffzufuhrkurve; 

(3) Wahrnehmen einer Drosselanforderung 
von dem Fahrer Ober einem bestimmten Dros- 
selwert; 

(4) Wahrnehmen der augenblicklichen Fahr- 
zeuggeschwindigkeit; 

(5) Bestimmen einer durchschnittlichen Fahr- 
zeuggeschwindigkeit aus der augenblicklichen 
Fahrzeuggeschwindigkeit. die uber eine letzte 
bestimmte Zeitdauer wahrgenommen wurde; 

(6) Bestimmen der Fahrzeugverlangsamung 
aus der wahrgenommenen Fahrzeugge- 
schwindigkeit; und 

(7) Befahigen des Kraftstoffzufuhrsystems. 
Kraftstoff gemafJ der zweiten KraftstoffzufOhr- 
kurve nur dann zuzufuhren. wenn: 

(a) die wahrgenommene Drosselanforde- 
rung uber einem bestimmten Drosselan- 
forderungswert ist, - UND - 

(b) die augenbltckliche Fahrzeuggeschwin- 
digkeit urn eine bestimmte Geschwindig- 
keitsdifferenz DELTA von der 
durchschnittlichen Fahrzeuggeschwindig- 
keit abgenommen hat - ODER - die Fahr- 
zeugverzOgerung uber einem bestimmten 
VerzOgerungswert liegt. 

2. Verfahren nach Anspruch 1 mit dem Schritt des 
Wahrnehmens der Motorkuhlmitteltemperatur, 
wobei der Befahigungsschritt die Bedingung auf- 
weist, daO: 

(c) - UND - die Motorkuhlmitteltemperatur in 
einem akzeptablen Bereich liegt. 

3. Verfahren nach Anspruch 2 mit dem Schritt des 
Wahrnehmens des Getriebeeingangs-Aausgangs- 
verhaitnisses, wobei der Befahigungsschritl die 
Bedingung aufweist. daf3: 

(d) - UND - das wahrgenommene Getriebeein- 
gangs-Z-ausgangsverhaitnis innerhalb eines 
bestimmten Verhaitnisbereichs liegt. 

4. Verfahren nach Anspruch 3. dadurch gekennzeich- 
net, daB die bestimmte Geschwindigkeitsdifferenz 
DELTA entsprechend einer Zunahme der mittleren 
Fahrzeuggeschwindigkeit gr63er wird. 

5. Verfahren nach Anspruch 1, dadurch gekennzeich- 
net, daB die bestimmte Geschwindigkeitsdifferenz 
DELTA entsprechend einer Zunahme der durch- 
schnittlichen Fahrzeuggeschwindigkeit grOBer wird. 

6. Verfahren nach Anspruch 3, dadurch gekennzeich- 
net, da 3 das Fahrzeug Bremsen aufweist, die dazu 
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verwendbar sind, die Verz6gerungsrate des Fahr- 
zeugs zu vergr6f3ern, wobei der Befdhigungsschritt 
die Bedingung aufweist, da6: 

(e) • UND - die Bremsen nicht durch den Fahrer s 
betatigt werden. 

7. Verfahren nach Anspruch 6, dadurch gekennzeicli- 
net, daBdie Drosselanforderung fur eine bestimmte 
Zeitdauer unter dem bestimmten Drosselanforde- io 
rungswert sein muB, bevor die Kraftstoffzufuhr 
gemdB der ersten KraftstoffzufQhrkurve fortgesetzt 
wird. 

8. Verfahren nach Anspruch 7, dadurch gekennzeich- 75 
net, da3 der Befdhigungsschritt die Bedingung auf- 
weist: 

(f) - UND - die Fahrzeuggeschwindigkeit Weiner 

als ein Qeschwindigkeitsgrenzwert des Stra- zo 
I3engeschwindigkeltsreglers ist. und 

(g) - UND - die Fahrzeuggeschwindigkeit Wei- 
ner als ein maximal er Grenzwert der Reisesoll- 
geschwindigkeit ist, 

(h) - UND - die Fahrzeuggeschwindigkeit Wei- 25 
ner als eine vom Fahrer befohlene Reisesollge- 
schwindigkeit ist. 

9. Fahrzeug (10) mit einem Motor (B), einem Kraft- 
stoffzufuhrsystem, einem Getriebe, einem Drossel- 30 
regler und einer Motorregeleinrichtung (20) zum 
wirksamen Regein des Kraftstoffzufuhrsystems. 

urn Kraftstoff dem Motor zuzufuhren, wobei die 
Regeleinrichtung (20) aufweist: 

35 

eine Speichereinrichtung; 

eine erste Kraftstoffzufuhrkurve, die in der 

Speichereinrichtung gespeichert ist, 

eine zweite Kraftstoffzufuhrkurve. die in der 

Speichereinrichtung gespeichert ist; 40 

eine Einrichtung (26) zum Wahrnehmen der 

Fahrzeuggeschwindigkeit und Erzeugen eines 

Fahrzeuggeschwindigkeitssignals; 

eine Einrichtung zum Berechnen eines laufen- 

den durchschnittlichen Fahrzeuggeschwindig- 45 

keitswerts aus dem Fahrzeuggeschwindig- 

keitssignal und Erzeugen eines entsprechen- 

den laufenden durchschnittlichen Fahrzeugge- 

schwindigkeitssignals; 

eine Einrichtung (24) zum Wahrnehmen der so 
Motordrehzahl und Erzeugen eines Motordreh- 
zahlsignals; 

einer Einrichtung (P1) zum Wahrnehmen der 
Drosselanforderung von dem Drosselregler 
und Erzeugen eines entsprechenden Drossel- ss 
signals; 

eine Einrichtung zum Bestlmmen der Fahr- 
zeugverzOgerung aus dem Fahrzeuggeschwin- 
digkeitssignal und Erzeugen eines dazu 



entsprechenden VerzOgerungssignals; und 
eine Einrichtung zum Regein des Kraftstoffzu- 
fOhrsystems, urn dem Motor Kraftstoff gemaS 
der ersten Kraftstoffzufuhrkun/e in Uberein- 
stimmung mit dem Drosselsignal zu liefern, 
wobei die Einrichtung zum Regein des Kraft- 
stoffzufuhrsystems die Kraftstoffzufuhr durch 
das Kraftstoffzufuhrsystem zu dem Motor 
gemSB der zweiten Kraftstoffzufuhrkurve als 
Reaktion auf die folgenden Bedingungen 
ermfiglichl: 

(1) das Fahrzeuggeschwindigkeitssignal 
ist kleiner als das laufende durchschnittli- 
che Fahrzeuggeschwindigkeitssignal 
weniger einer bestimmten Geschwindig- 
keitsdifferenz DELTA, oder 

(2) das Fahrzeugverzdgerungssignal liegt 
Ober einer bestimmten VerzOgerungs- 
grenze, und 

(3) das Drosselsignal liegt uber einem 
bestimmten Drosselwert. 

10. Fahrzeug nach Anspruch 9 mit 

einer Einrichtung (28) zum Wahrnehmen der 
MotorkOhlmitteltemperatur und Erzeugen eines 
KOhlmitteltemperatursignals; 

wobei die Motorregelungseinrichtung (20) das 
KraftstoffzufOhrsystem befahigt, Kraftstoff zu dem 
Motor (B) in Ubereinstimmung mit der zweiten 
Kraftstoffzufuhrkurve nur zu liefern, wenn: 

(1) das KQhImitteltemperatursignal in einem 
bestimmten Temperaturbereich liegt, und 

(2) ein Ubertragungsverhaitnis, das aus dem 
Motordrehzahlsignal bestimmt ist, innerhalb 
eines bestimmten VerhSltnisbereiches liegt. 

11. Fahrzeug nach Anspruch 10, dadurch gekenn- 
zeichnet, daB sich die bestimmte Geschwindig- 
keitsdifferenz DELTA in Obereinstimmung mit der 
laufenden durchschnittlichen Fahrzeuggeschwin- 
digkeit andert. 

12. Fahrzeug nach Anspruch 11. dadurch gekenn- 
zeichnet, daB die Einrichtung zum Regein fortfahrt, 
die Kraftstoffzufuhr gemaB der zweiten Kraftstoff- 
zufuhrkurve zu ermOglichen, selbst wenn das Dros- 
selsignal unter den bestimmten Drosselwert failt, 
wenn das Drosselsignal den bestimmten Drossel- 
wert innerhalb einer bestimmten Wartezeit wieder 
uberschreitet. 

13. Fahrzeug nach Anspruch 12, dadurch gekenn- 
zeichnet. daB die Einrichtung zum Regein auBer- 
dem pruft, um zu bestimmen, ob das 
Fahrzeuggeschwindigkeitssignal uber einem 



9 



17 



EP0 581 558 B1 



18 



Grenzwert des StraBengeschwindigkeitsreglers 
liegt, bevor sie die Kraftstoffzufuhr durch das Kraft- 
stoffzufOhrsystem gema3 der zweiten Kraftstoffzu- 
fuhrkurve ermOglicht. 

5 

14. Fahrzeug nach Anspruch 13, dadurch gekenn- 
zeichnet, da3 die Einrichtung zum Regein auf3er- 
dem prOft, um zu bestimmen, ob das 
Fahrzeuggeschwindigkeltssignal uber einem maxi- 
malen Grenzwert der Reisesollgeschwindigkeit io 
liegt, bevor sie Kraftstoffzufuhr durch das Kraftstoff- 
zufQhrsystem gemaR der zweiten KraftstoffzufOhr- 
kun/e ermCglicht. 

15. Fahrzeug nach Anspruch 9. dadurch gekennzeich- is 
net, daB die Einrichtung zum Berechnen eines lau- 
fenden durchschnittlichen Fahrzeuggeschwindig- 
keitswertes. die Einrichtung zum Bestimmen der 
FahrzeugverzOgerung, die Speichereinrichtung und 

die Einrichtung zum Regein des KraftstoffzufQhrsy- 20 
stems Teil eines Computerregelsystems (22) auf 
Mikroprozessorbasis mit RAM, ROM, und analogen 
und digitalen I/O sind. 

Revendications 25 

1. Proc6d6 d'actionnement d'un v6hicule ayant un 
moteur k combustion interne couple k une trans- 
mission et dans lequel le moteur comporte un sys- 
t^me d'aii mentation en carburant r^agissant k une 30 
commande d'^tranglement en vue d'alimenter le 
moteur en carburant, selon une premiere courbe 
d'alimentation en carburant ou une deuxi^me 
courbe d'alimentation en carburant, et dans lequel 
I'alimentation du moteur en carburant selon la 35 
deuxi^me courbe d'alimentation en carburant a 
pour r^sultat une puissance de sorte du moteur 
plus 6lev6e, en comparaison de I'alimentation en 
carburant selon la premise courbe. le proc6d6 
comprenant les stapes consistant k\ 40 

(1) d^tecter la demande d'^tranglement; 

(2) fournir du carburant au moteur selon la pre- 
miere courbe d'alimentation en cartxjrant: 

(3) d^tecter une demande d'6tranglement en 45 
provenance du conducteur. exc6dant un 
niveau d*6tranglement pr6d6termin6; 

(4) d^tecter la vitesse instantan^e du v^hicule; 

(5) determiner une vitesse moyenne du v6hi- 
cule k partir de la vitesse instantan^e du v6hi- so 
cule detect6e au cours d'une p^riode de temps 
r^cente pred6termin6e; 

(6) determiner la deceleration du vehicule k 
partir de la vitesse detectee du vehicule; et 

(7) autoriser ledit systeme d'alimentation en 55 
carburant k alimenter du carburant selon ladite 
deuxieme courbe d'alimentation en carburant, 
uniquement si: 



(a) la demande d'6tranglement d6tect6e 
excede une valeur de demande d'etrangle- 
ment predeterminee, -ET- 

(b) la Vitesse instantanee du vehicule a 
diminue d'une difference de vitesse prede- 
terminee DELTA par rapport k ladite 
Vitesse moyenne du vehicule -OU- la dece- 
leration du vehicule excede une valeur de 
deceleration predeterminee. 

2. Precede selon la revendication 1. comportant 
retape consistant k detecter la temperature du 
liquide de refroidissement du moteur. etdans lequel 
ladite etape d*autorlsation conporte la condition 
que: 

(c) -ET- ladite temperature du liquide de refroi- 
dissement du moteur se trouve dans un 
domaine acceptable. 

3. Precede selon la revendication 2. comportant 
retape consistant k detecter le rapport de transmis- 
sion entree/sortie, et dans lequel ladite etape 
d'autorisation comporte la condition que: 

(d) -ET- ledit rapport de transmission 
entree/sortie detecte se trouve dans un 
domaine de rapport predetermine. 

4. Precede selon la revendication 3, dans lequel ladite 
difference de vitesse predeterminee DELTA aug- 
mente en amplitude confer mement k une augmen- 
tation de ladite vitesse moyenne du vehicule. 

5. Precede selon la revendication 1 . dans lequel 
ladite difference de vitesse predeterminee DELTA 
augmente en amplitude conformement k une aug- 
mentation de ladite vitesse moyenne du vehicule. 

6. Precede selon la revendication 3, dans lequel le 
vehicule conporte des freins actiennables pour 
augmenter le taux de deceleration du vehicule, 
dans lequel ladite etape d'autorisation comporte la 
condition que: 

(e) -ET- les freins ne sont pas actionnes par le 
conducteur. 

7. Precede selon la revendication 6, dans lequel ladite 
demande d'etranglement doit §tre en dessous dudit 
niveau predetermine de demande d'etranglement 
durant une periode de temps predeterminee, avant 
que ne reprenne I'alimentation en carburant selon 
la premiere courbe d'alimentation en carburant. 

8. Precede selon la revendication 7, dans lequel ladite 
etape d'autorisation comporte la condition: 

(f) -ET- la Vitesse du vehicule est inferieure k 
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une limite de vitesse du r^gulateur de vitesse 
sur route, et 

(g) -ET- la vitesse du v6hicule est inf6rieure k 
une valeur limite maximale de vitesse cons- 
tante pr6r6gl6e, 5 

(h) -ET- la Vitesse du v6hicule est inf6rieure k 
une vitesse constante pr6r6gl6e command^e 
par le cx)nducteur. 

9. V6hicule (10) ayant un moteur (B), un syst^me io 
d'alimentation en carburant, une transmission, une 
commande d'^tranglement et un moyen de com- 
nnande du moteur (20) en vue de commander de 
mani^re fonctionnelle le syst^me d'alimentation en 
carburant pour fournir du carburant au moteur, ledit is 
moyen de commande (20) comprenant: 



pr6d6termin6e, et 

(3) ledit signal d'^tranglement exc^e un 
niveau d'6tranglement pr6d6termin6. 

10. V6hicule selon la revendication 9, comporlant 

un moyen (28) pour d6tecter la temperature du 
liqutde de refroidissement du moteur et pro- 
duire un signal de temperature du liquide de 
refroidissement; et 

dans lequel ledit moyen de commande du 
moteur (20) autorise ledit syst^me d'alimentation 
en carburant k alimenter ledit moteur (B) en carbu- 
rant conform6ment k ladite deuxi^me courbe d'ali- 
mentation en carburant, uniquement lorsque: 



un moyen de m6moire; 

une premiere courbe d'alimentation en carbu- 
rant stock6e dans ledit moyen de m^moire; 20 
une deuxi^me courbe d'alimentation en carbu- 
rant stock^e dans ledit moyen de m^moire; 
un moyen (26) pour d6tecter la vitesse du v^hi- 
cule et produire un signal de vitesse du v^hi- 
cule; 25 
un moyen pour calculer une valeur de vitesse 
moyenne mobile du v6hlcule k partir dudit 
signal de vitesse du v^hicule et produire un 
signal correspondant de vitesse moyenne 
mobile du v^hicule; 30 
un moyen (24) pour d^tecter la vitesse du 
moteur et produire un signal de vitesse du 
moteur; 

un moyen (P1) pour d^tecter la demande 
d'etranglement k partir de ladite commande 3S 
d'etranglement et produire un signal d'^trangle- 
ment correspondant; 

un moyen pour determiner la deceleration du 
vehicule k partir dudit signal de vitesse du vehi- 
cule et produire un signal de deceleration cor- 40 
respondant k celle-cl; et 
un moyen pour commander ledit systeme d'ali- 
mentation en carburant pour alimenter ledit 
moteur en carburant selon ladite premiere 
courbe d'alimentation en carburant, conforme- 4s 
ment audit signal d'etranglement, ledit moyen 
pour commander ledit systeme d'alimentation 
en carburant autorisant I'alimentation dudit 
moteur en carburant par ledit systeme d'ali- 
mentation en carburant, selon ladite deuxieme so 
courbe d'alimentation en carburant, en reaction 
aux conditions suivantes: 

(1) ledit signal de vitesse du vehicule est 
inferieur audit signal de vitesse moyenne ss 
mobile du vehicule, molns une difference 

de Vitesse predeterminee DELTA, ou 

(2) ledit signal de deceleration du vehicule 
est au<lessus d'une limite de deceleration 



(1) ledit signal de temperature du liquide de 
refroidissement se trouve dans un domaine de 
temperature predetermine, et 

(2) un rapport de transmission, determine k 
partir dudit signal de vitesse du moteur, se 
trouve dans un domaine de rapport predeter- 
mine. 

11. vehicule selon la revendication 10. dans lequel 
ladite difference de vitesse predeterminee DELTA 
varle conformement k ladite vitesse moyenne 
mobile du vehicule. 

1 2. vehicule selon la revendication 1 1 , dans lequel ledit 
moyen pour commander continue k autoriser Tali- 
mentation en carburant selon ladite deuxieme 
courbe d'alimentation en carburant, meme si ledit 
signal d'etranglement chute en dessous dudit 
niveau d'etranglement predetermine, si ledit signal 
d'etranglement excede k nouveau ledit niveau 
d'etranglement predetermine dans un deiai de 
temps predetermine. 

1 3. vehicule selon la revendication 12, dans lequel ledit 
moyen pour commander execute en outre un test 
pour determiner si ledit signal de vitesse du vehi- 
cule excede une limite du regulateur de vitesse sur 
route, avant d'autoriser I'alimentation en carburant 
par ledit systeme d'alimentation en carburant, selon 
ladite deuxieme courbe d'alimentation en carbu- 
rant. 

14. vehicule selon la revendication 13, dans lequel ledit 
moyen pour commander execute en outre un test 
pour determiner si le signal de vitesse du vehicule 
excede une valeur limite maximale de vitesse cons- 
tante prer6gl6e, avant d'autoriser I'alimentation en 
carburant par ledit systeme d'alimentation en car- 
burant, selon ladite deuxieme courbe d'alimentation 
en carburant. 

15. vehicule selon la revendication 9, dans lequel ledit 
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moyen pour calculer une valeur de vitesse 
moyenne mobile du v^hicule, ledit moyen pour 
determiner la deceleration du vehicule, ledit moyen 
de memoire et ledit moyen pour commander ledit 
systeme d'alimentation en cartxjrant font partie 5 
d'un systdme de commande par ordinateur k base 
de microprocesseurs (22) comportant une RAM, 
une ROM, des entreesysorties analogiques et 
numeriques. 
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Fig. 4 
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